The possible role of complement in the pathogenesis of the Jarisch-Herxheimer reaction was assessed in cutaneous syphilitic lesions in two groups of rabbits treated with penicillin; in one group complement was depleted before penicillin therapy. Serial biopsy specimens were similar histologically in both groups. The activation of the complement pathways did not seem to play a role in the pathogenesis of early cutaneous syphilitic lesions in rabbits during the Jarisch-Herxheimer reaction.
Introduction
The Jarisch-Herxheimer reaction (JHR) was first described in 1895 by Jarisch and in 1902 by Herxheimer and Krause as a transient exacerbation in the appearance of mucocutaneous lesions in early syphilis after treatment with mercury had been started. The reaction was subsequently reported after the beginning of treatment of syphilis with arsenic, bismuth, penicillin, and immune serum.' 2 The JHR has also been described in other spirochaetal diseases, some bacterial infections, and African trypanosomiasis. 3 The clinical manifestations of the JHR include exacerbation of the lesions, fever, rigors and, in more severe reactions, headache, sore throat, malaise, myalgia, arthralgia, nausea, and vomiting.4 In early syphilis the clinical reaction starts about four hours after treatment has begun, reaches a peak at about eight hours, and subsides by 16 hours.2 The JHR occurs in both the sero-negative and sero-positive phases of primary syphilis and in secondary syphilis.5
Several mechanisms have been suggested for the pathogenesis of the JHR. Herxheimer attributed it to the release of treponemal breakdown substances or endotoxin.2 A lipopolysaccharide has been identified in Treponema pallidum which could account for the endotoxin.67 Endotoxin has been detected by the limulus lysate assay in the plasma of patients with the JHR in both louse-borne relapsing fever and syphilis.38 Gelfand et al reported the presence of endotoxin by the limulus lysate assay together with modestly decreased C3 during the JHR, while the total haemolytic activity, C4, and properdin were unchanged. This suggested that activation of the alternate complement pathway by the lipopolysaccharides was the cause of the JHR rather than antigen-antibody complexes.8 Fulford, however, found C3, C4, C6, C7, CH50, and Cl inhibitor were depressed, which suggests activation of the classic complement pathway and does not support the role of the endotoxin as the direct aetiological mechanism.9
The skin lesions of secondary syphilis are characterised by endothelial proliferation and a perivascular inflammatory infiltrate mainly consisting of lymphocytes and plasma cells. 10 At the prescribed intervals the rectal temperature of each rabbit was also recorded.
The degree of polymorphonuclear leucocyte (PMNL) infiltration was graded as: 1, 0-10 PMNL/ high-power field (hpf); 2, 11-20 PMNL/hpf; and 3, >20 PMNL/hpf). Six high-power fields, which were randomly selected in two sections of each biopsy specimen, were examined.
Results

TEMPERATU RE
The temperature was raised minimally after the injection of penicillin and was similar in both groups of rabbits (fig 1) .
HISTOLOGICAL CHANGES
Inflammatory infiltrates
Pre-treatment specimens showed a preponderant accumulation of lymphocytes, plasma cells, and histiocytes. The number of polymorphonuclear leucocytes, which was small (<10/hpf) in 0-hour specimens, increased in the specimens subsequently obtained, and slowly decreased after 24 hours (fig 1) . The 48-hour specimens contained fewer polymorphonuclear leucocytes; these were found in the dermis and, in some specimens, were associated with nuclear dust. The inflammatory infiltrates of the two groups of rabbits showed similar changes (figs 2-6).
Oedema This was present in minimal to mild degrees before treatment, increased rapidly to moderate or severe degrees in the four-hour and eight-hour specimens, persisted through the 24-hour specimens, and subsided thereafter. The degree of oedema was similar in the two groups. APLIm"i.
group Our findings confirm those of previous studies in rabbits which indicated that histological changes in the syphilitic lesions were a more sensitive indicator of the JHR than the clinical manifestations. Although the temperature changes were minimal, the histological sections showed an increase in polymorphonuclear leucocytes for 24 hours after the JHR had started.
The inflammatory infiltrate in the group of rabbits with depleted complement did not differ from the infiltrate in the control group. Immunofluorescence studies of the frozen sections in the two groups did not detect the C3 component of complement in the lesions from either group.
In this study the activation of the complement pathways, as indicated by the deposition of C3, did not seem to play a major role in the histological changes of the cutaneous lesions of early syphilis in rabbits during the JHR.
